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, $[6],[7]$ McM $\mathrm{l}\mathrm{a}\mathrm{n}$
.
2
$A=\{x^{(1)},x$(2), $\cdot$ .., $x^{(n)}\}$
$\mathrm{c}$




$i$ , $i+k-1$ ( , $i\leq i+k-1,$ $.\cdot.k$ \geq 1) $\frac{-}{\frac{-}{\mathrm{p}}}$
$[x_{i}^{0} \cdots x_{i+k-1}^{0}]\equiv\prod_{j=arrow}A\cross\prod_{j=i}\{x_{j}^{0}\}\cross\prod_{j=i+k}A\subset A^{\mathrm{z}}$
$(\forall x_{j}^{0}\in A,j=i, \cdots , i+k-1)$
. , $A^{\mathrm{z}}$ $[x_{i}^{0}\cdots x_{i+A-\mathit{1}}^{0}]$
(cyhnder set) , $[x_{i}^{0}\cdots x_{i+k-1}^{0}]$ $x= \prod_{j=i}^{i+k-1}\{x_{j}^{0}\}$
, , $A$
. $[x_{i}^{0}\cdots x_{i+k-1}^{0}]$ , $k$
. $M$ , $M$ ,
$E,F\in M\Rightarrow E\cup F,E\cap F,E^{c}\in M$
$M$ $\sigma-$ $\mathcal{F}_{A}$ , $A^{\mathrm{z}},$ $ff_{A}$ ( $A^{\mathrm{z}},$ ffA) ,
. $(A^{\mathrm{z}},$ $ff_{A})$ ,







. , $E\in ff_{A}$ $0\leq\mu(E)\leq 1$ .
$(A_{?}^{\mathrm{Z}} ff_{A},\mu)$ . , $[A^{\mathrm{z}},\mu]$ .
3 McMillan
, $M_{k}$ $k$ .
McMillan
$[A^{\mathrm{Z}},\mu]$ , $T$ $h\in L^{1}$ (AZ)
,
$- \frac{1}{k}\sum_{\mathrm{l}x_{0}\cdots x_{l-1}\mathrm{k}M_{1}}.1_{\mathrm{l}_{*)}\cdots x_{1-1}1}..\log\mu([x_{0}\cdots x_{k-1}])arrow h$
( $a.e$ . $L^{1}-\cdot$ 1| )
. , $[A^{\mathrm{z}},\mu]$ ,
$h=S(\mu)$
(= ) $a.e$ .
. McMillan , .
$[A^{\mathrm{Z}},\mu]$ , $\epsilon>0,$ $\delta$ >0 ,
$k$ ,
$\mu(\{x\in A^{\mathrm{z}}$ ; $| \frac{1}{k}f_{k}(x)-S(\mu)|>\epsilon\})<\delta$
.
$A^{\mathrm{z}}$ \mu , $k$ ( , $k\in N$ ) ,
$j$ ( , $k\in N,n$ \in N, $1\leq j\leq n^{k}$ ), $0<\epsilon<1$ , ,
$\exp\{-k(S(\mu)+\epsilon)\}\leq\mu([x_{0}^{j}\cdots x_{k-1}^{j}])\leq\exp\{-k(S(\mu)-\epsilon)\}$
$[x_{0}^{j}\cdots x_{k-1}^{j}]\in M$, (typical sequence) I .
, $M_{k}$ $B(k, \epsilon)$ .
4
0 1 .
, $A^{\mathrm{Z}}$ $\mu$ $k$
1 $S$ (\mu ) 2 ( )
. , $k$ $[x_{0}^{j}\cdots x_{k-1}^{j}]\in M$,





$[x_{0}^{j}\cdots x_{k-1}^{j}]\in M$, 2 . ,
82
$0<\epsilon<1$ , 1 1 ( ) , $k$












, $f$ , $\varphi$ , $m$ . $A^{\mathrm{Z}}$
$\mu$
$k$ $M_{k}$ , $(f, \varphi)$
$e(f, \varphi)\equiv$ $\sum$ $\mu([x_{0}^{j}\cdots x_{k-1}^{j}])$
$\text{ }l\cdots \mathit{4}$ $M_{l}$.
$\varphi(f([\lambda_{\dot{0}}\ldots x_{l-1}.]jj))\neq[\dot{d}\cdots x_{\dot{\mathrm{A}}-1}^{J}]$
. , $e(f, \varphi)$ , , $k$ 1
$R\equiv m/k$ , $.7\mathrm{D}$ (f, $\varphi$) , $M_{k}$
. , $k$
, $k$ , , $0<\lambda<1$ , $k$
1 $R$ ( $R$ , , (rate)
) .
$0<\lambda<1$ , $R$ ,
$R>S(\mu)$
, $k$ $(f, \varphi)$
, $e(f, \varphi)<\lambda$
6 McMillan
$K$ ( $R$ , $C$ ; )
$x,$ $.\mathrm{v},$ $z$ \in X $\lambda\in K$ ,
(1) $\langle$x, $x\rangle$ $\geq 0,$ $=0\Leftrightarrow x=0$
(2) $\langle x, y\rangle=\overline{\langle y,x\rangle}$
(3) $\langle x, \lambda y+z\rangle=\lambda\langle x, y\rangle+\langle x, z\rangle$
$\langle x, y\rangle\in K$ ( ) , $\langle$x, $y\rangle$ $x$ $y$
, $\mathrm{t}$
83
$X$ $||x||=\langle x, x\rangle^{1}\acute{2}$ , $X$ ( $K=R$
, $K=C$ ) (Hilbert) . ,
$H$ . , $H$ $B$ (I)
$y\gamma,$ $M$ $v$.N. $v$.N. . , $v$.N.
, $B$ (I) * $A$ A\acute $=A$ $A$ . $A’$
$A’\equiv\{\begin{array}{lll}B(\mathcal{X})A\in [A,B]\equiv AB-BA =0,\forall B\in A\end{array}\}$
, $A’$ $A’\equiv(A’)’$ . , $\tilde{P}=\{P_{j}\}$
, $P_{j}\in$ $i$ \forall j) , , $P_{i}[perp] P_{j}(i\neq j)$ $\sum_{j}P_{j}=I$ , $0<E<P_{j}$
$E$ . , $E$
, $E=E^{\mathrm{r}}=E^{2}$ $E\in B$ (H) .
, $\tau$ , $x\in H$ , $\tau(\cdot)=\langle x, \cdot x\rangle$ .
, $\tau(A^{*}A)=0$ $A=0$ $\tau$ , ,
$\{A_{\alpha}\}\subset \mathit{9}L$ ,
$\tau(\sup_{a}A_{\alpha})=\sup_{a}\tau(A_{a})$
$\tau$ , . , $\langle \cdot, \cdot\rangle$ , . , $\mathcal{K}$
, $x\in \mathcal{X}$ , $X= \bigotimes_{arrow}^{+\infty}\{\mathcal{X}, x\}$ . ,
$A$ , $A= \bigotimes_{\mathrm{r}}^{+\infty}\{\mathit{9}r, \tau\}$ , , $v$.N. $\pi$
n-l
. $\alpha$ , $\alpha(\otimes A_{k})\equiv\otimes A_{k+1}$ , $\beta_{n}$ , $\beta_{n}=\alpha^{-k}\beta k=0$
.
, $(\mathcal{K},A, \alpha)$ $A$ $\varphi$ .
, $||\mathrm{d}|=1$ $\varphi\in A^{*}$ $A$ ,
$H_{\mathrm{r}}(M)$
$H_{r}(M) \equiv-\sum_{k}P_{k}\log\tau(P_{k})$
. $\{P_{k}\}$ , $M$ . , $\varphi$
$\varphi_{n}$ , $\varphi_{n}$ ( ) ,
$H_{\varphi}(\beta_{n})$ $\varphi$ $\beta_{n}$ ,
$H_{\varphi}( \beta_{n})=-\sum_{k}Q_{k}^{(n)}\log\varphi_{n}(Q_{k}^{(n)})$
. , $\{Q_{k}^{(n)}\}$ , . , $v.N$. $\pi$
$\varphi$ , $\varphi:\Re$ \rightarrow $[0, \infty]$ . , $\mathrm{O}\mathrm{x}\infty=0$
64
.
(1) $\varphi(A+B)=\varphi(A)\varphi(B),$ $\forall A,$ $B\in\Re$
(2) $\varphi(\lambda A)=\lambda\varphi$ (A), $\forall A\in\Re:\forall\lambda\in[0, \infty)$
(3) $\varphi(A^{*}A)=\varphi(AA^{\backslash ^{\dot{4}}}.),$ $\forall A\in$ ?
, $v$.N. ,
$H_{\varphi}( \beta_{n})=-\sum_{i_{1},\cdots,i_{t\mathrm{t}}=1}^{N}P_{i_{1}}\otimes\cdots\otimes P_{i_{n}}\log\varphi_{n}(P_{i_{1}}\otimes\cdots\otimes P_{i_{tl}})$
.
McMiUan
$v$.N. , $\varphi-a.u.=\tilde{\mu}-a.e$ . , $L^{1}$ $(\tilde{\Omega},\mu\tilde)$ , $\varphi-a.u$ .





$|$ , $\alpha$ (i.e.{A\in A; $\alpha(A)=A\}=CI$ )
, $h=\varphi(h)I$ .
$v$.N. McMillan , ,
$\varphi(\sum_{i_{1},\cdots,i_{n}=1}^{N}P_{i},$ $\otimes\cdots\otimes P_{i_{n}}|||\frac{H_{\varphi}(ff_{n})}{n}-h||>\epsilon)<\delta$
. , $\varphi$ , $h=S$ (p). $I$ . ,
$(A, \varphi)$ $*-$ $\{A\}$ , ,
$\lambda,$
$\mu$ , $[4,4]=0$ , 4, $\cdots$ , $\lambda_{n}$
,





$P_{i_{1}}\otimes\cdots\otimes P_{i_{\mathrm{n}}}\in \mathfrak{M}$ (typical sequence) .
, $\mathfrak{W}$ $\beta(n, \epsilon)$ .
, $M_{n}$ $n$ ,





, 2 $|x_{\mathit{0}}Xx_{0}|,$ $|$ x1 $\rangle\langle$x1|(x0’ $\mathrm{V}\in h’$ )
. , $A$ $\varphi$
$n$ 1 $S$ (\rho ) 2
. , $P_{i_{1}}\otimes\cdots\otimes P_{i_{\iota}}$,
1 $(P_{i_{1}}\otimes\cdots\otimes P_{i_{n}}$ ) , $E[l(P_{i_{1}}\otimes\cdots\otimes P_{i_{1}},)]$ .
$(A, \varphi)$ , $*-$ $\{A\}$
, $P_{i_{j}}\in A_{\lambda}(1\leq j\leq n)$ , $A$ $\varphi$ $n$
\mp $P_{i_{1}}\otimes\cdots\otimes P_{i_{n}}$ 2
. , $0<\epsilon<1$ , 1 1 ( )











$\phi:\{|x_{0}\rangle\langle x_{0}|, |x_{1}\rangle\langle x_{1}|\}^{m}arrow M_{n}$
, $f$ , $\emptyset$ , $m$ . $A$ $\varphi$
$n$ $M_{n}$ , $(f, \phi)$ ,
$e(f, \phi)\equiv.$$\sum_{P_{1}@\cdots 9P_{\mathrm{i}_{\hslash}}\in M_{\prime},,\phi 1f(P_{\mathrm{i}}\otimes\cdots\otimes P_{1_{n}}))\neq P_{i_{1}}\Phi\cdots\copyright P_{i_{\hslash}}}\varphi(P_{i_{1}}\otimes\cdots\otimes P_{i_{n}})$
. , $e(f, \phi)$ , , $n$ 1
$R\equiv m/n$ , $(f, \phi)$ , $M_{n}$
. , $n$ , $n$
, , $0<\lambda<1$ , $n$ 1
$R$ ( $R$ , , (rate) )
.
36
$0<\lambda<1$ , $R$ ,
$R>S(p)$
, $n$ $(f, \phi)$
, $e(f, \phi)<\lambda$
9
, \mp McMillan , $\varphi$
, , . ,
, . , , $\varphi$
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